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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 9-11, and 21-22 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Komiyama (U.S 6,329,708). 

As to claim 9, Komiyama discloses in figure 8 a high-density circuit module comprising: 
a first CSP ("semiconductor chip" 701b); a second CSP ("semiconductor chip" 701a) stacked 
above the first CSP ("semiconductor chip" 701b); a first form standard ("insulating layer" 709b) 
associated with the first CSP ("semiconductor chip" 701b); and a second form standard 
("insulating layer" 709a) associated with the second CSP ("semiconductor chip" 701a); and flex 
circuitry ("conductive layer" 710b) comprising a first side and a second side and a covercoat 
("insulating layer" 713b) on each of the first and second sides. 

As to claim 10, Komiyama discloses in figure 8 a high-density circuit module 
comprising: flex circuitry ("conductive layer" 710b) connecting the first and second CSPs 
(semiconductor chips 70 1 b, 70 1 a) . 

As to claim 1 1, Komiyama discloses in figure 8 a high-density circuit module wherein 
the flex circuitry ("conductive layer" 710b) is comprised of first and second flex circuits [a first 
flex circuit is a flex circuit C conductive layer** 710b) on right side of semiconductor chip 70 lb, 
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and a second-flex circuit is a corresponding flex circuit C conductive layer 710b) on the 
opposite side or the left side of semiconductor chip 701b]. 

As to claim 21, Komiyama discloses in figure 8 a stacked circuit module comprising: a 
CSP ("semiconductor chip" 701b); a form standard ("insulating layer" 709b) attached to the CSP 
("semiconductor chip" 701b); and flex circuitry ("conductive layer" 710b) attached to the form 
standard ("insulating layer" 709b), and comprising a first side and a second side and a covercoat 
("insulating layer" 713b) on each of the first and second sides. 

As to claim 22, Komiyama discloses in figure 8 a stacked circuit module wherein the flex 
circuitry ("conductive layer" 710b) is comprised of first and second flex circuits [a first flex 
circuit is a flex circuit (''conductive layer*- 710b) on right side of semiconductor chip 701b, and 
a second flex circuit is a corresponding flex circuit (''conductive layer" 710b) on the opposite 
side or the left side of semiconductor chip 701b]. 

Claim Rejections - 35 JJSC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-4, 12, 16-18, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Komiyama et al (U.S. 6,329,708) in view of Pan (U.S. 6,588,095). 

As to claim 1, Komiyama discloses in figure 8 a high-density circuit module comprising: 
a first CSP ("semiconductor chip" 701b); a second CSP ("semiconductor chip" 701a) disposed 
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above the first CSP ("semiconductor chip" 701b) in stacked disposition; a first form standard 
("insulating layer" 709b) disposed, in substantial part, above the first CSP ("semiconductor chip" 
701b); flex circuitry ("conductive layer" 710b) connecting the first and second CSPs 
(semiconductor chips 701b, 701a) and positioned to be, in part, beneath the first CSP 
("semiconductor chip" 701b) and, in part, above the first form standard ("insulating layer" 709b) 
and beneath the second CSP ("semiconductor chip" 701a), the flex circuitry ("conductive layer" 
710b) comprising a first side and a second side and a covercoat ("insulating layer" 713b) on each 
of the first and second sides. 

Komiyama does not disclose the flex circuitry is attached to the first form standard with 
at least one metallic bond. 

Pan discloses in figure 2 a high-density circuit module vv^herein a flex circuitry ("flex 
circuit" 15) is attached to the first form standard ("thin film" 19) with at least one metallic bond 
("conductive bonding beam" 16) (see col. 3, lines 20-62). Therefore, it would have been obvious 
to a person having ordinary skill in the art at the time the invention was made to modify the 
circuit module of Komiyama by using at least one metallic bond material as taught by Pan for 
providing a thermally conductive connection between the flex circuitry and the chips/CSPs. 

As to claim 2, Komiyama discloses in figure 8 a high-density circuit module further 
comprising: a second form standard disposed ("insulating layer" 709a), in substantial part, above 
the second CSP ("semiconductor chip" 701a). 

As to claims 3, 12 and 23, Komiyama discloses in figure 8 a high-density circuit module 
wherein the flex circuitry is comprised of a first flex circuit [a first flex circuit is a flex circuit 
("conductive layer'' 7 1 Ob) on the right side of the semiconductor chip 70 lb, and a second flex . 
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circuit [a second flex circuit is a corresponding flex circuit ('^conductive layer'' 710b) on the 
opposite side or the l^t side of semiconductor chip 701b]. 

Komiyarria does not disclose each of the flex circuitry is attached to the first form 
standard with at least one metallic bond. ' 

Pan discloses in figure 2 a high-density circuit module wherein a flex circuitry ("flex 
circuit" 15) is attached to the first form standard ("thin film" 19) with at least one metallic bond 
("conductive bonding beam" 16) (see col. 3, lines 20-62). Therefore, it would have been obvious 

o 

to a person having ordinary skill in the art at the time the invention was made to modify the 
circuit module of Komiyama by using at least one metallic bond material as taught by Pan for 
providing a thermally conductive-connection between the flex circuitry and the chips/CSPs. 

As to claims 4 and 16, Komiyama discloses in figure 8 a high-density circuit module 
further comprising: a second form standard ("insulating layer" 709a) and in which the flex 
circuitry ("conductive layer" 71 6b) is comprised of a first flex circuit [a first flex circuit is a flex 
circuit (''conductive layer*' 710b) on right side of semiconductor chip 701b], and a second flex 
circuit [a second flex circuit is a corresponding flex circuit ("conductive layer" 710b) on the 
opposite side or the left side of semiconductor chip 701b]. 

Komiyama does not disclose each of flex circuit is attached toUhe first form standard 
with at least one metallic bond 

Pan discloses in figure 2 a high-density circuit module wherein a flex circuitry ("flex 
circuit" 15) is attached to the first form standard ("thin film" 19) with at least one metallic bond 
("conductive bonding beam" 16) (see col. 3, lines 20-62). Therefore, it would have been obvious 
to a person having ordinary skill in the art at the time the invention was made to modify the 
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circuit module of Komiyama by using at least one metallic bond material as taught by Pan for 
providing a thermally conductive connection between the flex circuitry and the chips/CSPs. 

As to claim 17, Komiyama does not disclose each of the flex circuit is attached to the first 
form standard with adhesive. Pan discloses in figure 2 a high-density circuit module wherein a 
flex circuitry ("flex circuit" 15) is attached to the first form standard ("thin film" 19) with 
adhesive ("conductive bonding beam" 16). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the circuit module 
of Komiyama by using adhesive material as taught by Pan for providing a thermally conductive 
connection between the flex circuitry and the chips/CSPs. 

As to claimlS, Komiyama discloses in figure 8 a high-density circuit module and a 
corresponding method comprising: providing a form standard ("insulating layer" 709b); 
providing first and second CSPs (semiconductor chips 701b, 701a); attaching the form standard 
("insulating layer" 709b) to the first CSP ("semiconductor chip" 701b); providing flex circuitry 
("conductive layer" 710b) comprising a first side and a second side and a covercoat ("insulating 
layer" 713b) on each of the first and second sides with an area; disposing the flex circuitry 
("conductive layer" 710b) adjacent to the first form standard ( "insulating layer" 709b) to create 
an area of contact (i.e. an area of contact with a metal bump 703). 

Komiyama does not disclose the step of applying a first metallic material to at least one 
part of the first form standard; and selectively applying heat to the area of contact. 

Pan discloses in figure 2 a high-density circuit module wherein a flex circuitry ("flex 
circuit" 15) is attached to the first form standard ("thin film" 19) with a first metallic material 
("conductive bonding beam" 16); and the first metallic material ("conductive bonding beam" 16) 
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is inherent for selectively applying heat to the area of contact (pad 14) [bonding beam 16 is 
inherent for selectively applying heat to the area of contact (pad 14) because bonding beam 16 is 
a conductive material]. Therefore, it would have been obvious to a person having ordinary skill 
in the art at the time the invention was made to modify the circuit module of Komiyama by 
applying a first metallic material to at least one part of the first form standard; and selectively 
applying heat to the area of contact as taught by Pan for providing a thermally conductive 
connection between the flex circuitry and the chips/CSPs. 

5. Claims 5-8, 13-15, 20 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Komiyama et al (U.S. 6,329,708) in view of Pan (U.S. 6,588,095) as applied to claim 1 
above, and further in view of Komota (U.S. 2003/0016710). 

As to claims 5, 20 and 24, Komiyama in view of Pan does not disclose the metallic bond 
comprises at least two metals or tin and gold; the first metallic material is comprised of tin. 
Komota discloses a metallic bond (adhesive) conqjrises at least two metals (tin and gold); the 
first metallic material is comprised of tin (see paragraph [0058]). Therefore, it would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to modify 
the module of Komiyama in view of Pan by using a metallic bond (adhesive) comprises at least 
two metals (tin and gold) as taught by Komota for providing a reliable bond formation because 
known tin and gold materials have high thermal melting bond. 

As to claim 6, Komiyama in view of Pan does not disclose a metallic bond is created by 
combining a first metallic material applied to the first form standard and a second metallic 
material from which the flex circuitry is comprised. Komota discloses a metallic bond 



Application/Control Number: 10/828,495 Page 8 

Art Unit: 2822 

(adhesive) comprises tin and gold materials (see paragraph [0058]). Therefore, it would have 
been obvious to a person having ordinary skill in the art at the time the invention was made to 
modify the module of Komiyama in view of Pan by using a metallic bond (adhesive) comprises 
tin (first metallic material) and gold (second metallic rnaterial) as taught by Komota for 
providing a reliable bond formation because known tin and gold materials have high thermal 
melting bond. 

Further, the limitation of "metallic bond is created by combining a first metallic material 
applied to the first form standard and a second metallic material from which the flex circuitry is 
comprised' is a process limitation in a product claim which does not otherwise patentably 
distinguish over prior art, cannot impart patentability to the product. In re Stephens 145 USPQ 
656 (CCPA "thin film" 1965). 

As to claims 7, 8, and 15, Komiyama in view of Pan does not disclose the combining of 
the first metallic material and the second metallic material is achieved through a selected 
application of heat, Komota discloses a metallic bond (adhesive) comprises tin (first material) 
and gold (second material) is achieved through a selected application of heat and is achieved 
with localized friction heating (see paragraph [0058]) (it should be noted that: when a metaUic 
bond (adhesive) is heated it is inherently achieved through a selected appHcation of heat and is 
achieved with localized friction heating). Therefore, it would have been obvious to a person 
having ordinary skill in the art at the time the invention was made to modify the module of 
Komiyama in view of Pan by using a metallic bond (adhesive) comprises tin (first metallic 
material) and gold (second metallic material) as taught by Komota for providing a reliable bond 
formation because known tin and gold materials have high thermal melting bond. 
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Further, the limitations of "the combining of the first metallic material and the second 
metallic material is achieved through a selected application of heat" in claim 7, and "the selected 
application of heat is achieved with localized friction heating" in claim 8, "the metallic bond is 
realized by selective application ofheaf in claim 15 are process limitations in product claims 
which do not otherwise patentably distinguish over prior art, cannot impart patentability to the 
product. In re Stephens 145 USPQ 656 (CCPA "thin film" 1965). 

As to claims 13 and 14, Komiyama in view of Pan does not disclose the metallic bond 
comprises a first metallic material and a second metallic material. Komota discloses a metallic 
bond (adhesive) comprises a first metallic material (tin) and a second metallic material (gold) 
(see paragraph [0058]). Therefore, it would have been obvious to a person having ordinary skill 
in the art at the time the invention was made to modify the module of Komiyama in view of Pan 
by using a metallic bond (adhesive) comprises a first metallic material (tin) and a second metallic 
material (gold) as taught by Komota for providing a reliable bond formation because known tin 
and gold materials have high thermal melting bond. 

6. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Komiyama et al 
(U.S. 6,329,708) in view of Pan (U.S. 6,588,095) as appHed to claim 1 above, and further in view 
ofChiang (U.S. 6,803,651). 

As to claim 19, Komiyama et al in view of Pan does not teach step of using vibration to 
perform the step of selectively applying heat to the area of contact. Chiang teaches the method 
of using vibration to perform the step of selectively applying heat to the area of contact (see col. 
13, lines 7-10). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention was made to modify the apparatus and the corresponding method of 
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Komiyama in view of Pan by using vibration method for performing heat as taught by Chiang for 
providing a good bonding connection which is easy to be deformed by vibration (see col. 13, 
lines 7-10 in Chiang). 

7. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Komiyama et al 
(U.S. 6,329,708) in view of Nicewarner, Jr. et al (U.S. 5,776,797) and Pan (U.S. 6,588,095). 

As to claim 26, Kpmiyama discloses in figure 8 a high-density circuit module 
comprising: a first CSP ("semiconductor chip" 701b); a second CSP ("semiconductor chip" 
701a) disposed above the first CSP ("semiconductor chip" 701b) in stacked disposition; a first 
form standard ("insulating layer" 709b) disposed, in substantial part, above the first CSP 
("semiconductor chip" 701b); flex circuitry ("conductive layer" 710b) connecting the first and 
second CSPs (semiconductor chips 701b, 701a) and positioned to be, in part, beneath the first 
CSP ("semiconductor chip" 701b) and, in part, above the first form standard ("insulating layer" 
709b) and beneath the second CSP ("semiconductor chip" 701a), 

Komiyama does not disclose the flex circuitry comprising at least two conductive layers. 
' Nicewamer discloses in figure 3 an apparatus wherein the flex circuitry comprising at 
least two conductive layers (40, 42). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the apparatus of Komiyama 
by having a flex circuitry which comprises at least two conductive layers as taught by 
Nicewamer for the purpose of providing an electrical interconnection between the at least two 
chips (see col. 1, lines 55-65 in Nicewarner). 

Komiyama in view of Nicewarner does not disclose the flex circuitry is attached to the 
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first form standard with at least one metallic bond. 

Pan discloses in figure 2 a high-density circuit module wherein a flex circuitry ("flex 
circuit" 15) is attached to the first form standard ("thin film" 19) with at least one metallic bond 
("conductive bonding beam" 16) (see col. 3, lines 20-62). Therefore, it would have been obvious 
to a person having ordinary skill in the art at the time the invention was made to modify the 
circuit module of Komiyama in view of Nicewamer by using at least one metallic bond material 
as taught by Pan for providing a thermally conductive connection between the flex circuitry and 
the chips/CSPs. 

8. Claim 27 is rejected under 35 U.S.C.. 103(a) as being unpatentable over Komiyama et al 
(U.S. 6,329,708) in view of Nicewarner, Jr. et al (U.S. 5,776,797). 

As to claim 27, Komiyama discloses in figure 8 a unit for use in a stacked circuit module 
comprising: a CSP ("semiconductor chip" 701b); a form standard ("insulating layer" 709b) 
attached to the CSP (701b); and flex circuitry ("conductive layer" 710b) attached to the form 
standard ("insulating layer" 709b). 

Komiyama does not disclose the flex circuitry comprising at least two conductive layers. 

Nicewamer discloses in figure 3 an apparatus wherein the flex circuitry comprising at 
least two conductive layers (40, 42). Therefore, it would have been obvious to a person having 
ordinary skill in the art at the time the invention was made to modify the apparatus of Komiyama 
by having a flex circuitry which comprises at least two conductive layers as taught by 
Nicewamer for the purpose of providing an electrical interconnection between the at least two 
chips (see col. 1,* lines 55-65 in Nicewamer). 
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Response to Arguments 
9. Applicant's arguments with respect to claims 1, 3-4, 9-12, 16, 18, 21-23, and 26-27 have 
been considered but are moot in view of the new ground(s) of rejection. 

Applicant argued that "iijsulating layers" 709a and 709b of Komiyama, and "thin film" 
19 of Pan are not "form standards". 

In response, the examiner disagrees with applicant's argument because "a form standard" 
is known in the art, and it can be a base or holder or supporter for holding or supporting an 
element (e.g., a flex circuitry). Komiyama clearly discloses in figure 8 "insulating layers" 709a 
and 709b supporting the flex circuitry ("conductive layer" 710a and 710b); and Pan clearly 
discloses in figure 2 "thin film". 19 supporting the flex circuitry (15). Applicant has never recited 
"a form standard" has any specific structure that at least discloses the difference from the 
structures of the form standards of Komiyama and Pan. Thus, "insulating layers" 709a and 709b 
of Komiyama, and "thin film" 19 of Pan are treated as "form standards" for supporting the flex 
circuits. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6:30pm). 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Zandra Smith, can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 10/828,495 



Page. 13 



Art Unit: 2822 

Information regarding the status of an ^plication may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for pubUshed appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-2 17-9"thin film" 197 (toll-free). 
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